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TGC#TIGPVKPC$TC\KNCPF/GZKEQYCUURGEKſECNN[UVWFKGF1 The study was based 
on the patent citation analysis made by the United States Patent and Trademark 
2I¿FH (USPTO) regarding patents granted to these emerging countries from Latin 
America and Asia. The second section outlines the theoretical approach and exis-
ting empirical evidence. The third section discusses information sources, while the 
fourth section presents the model and outcomes, as well as the main conclusions.
The analysis of patent citations as an indicator of technological diffusion
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GXKFGPEGőKPXGPVQTEKVCVKQPUCTGOQTGNKMGN[VJCPGZCOKPGTEKVCVKQPUVQOCVEJVJGEQWPVT[QHQTKIKP
QHVJGKTEKVKPIRCVGPVŒ
R
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#XGT[PQXGNCURGEV KP VJGCPCN[UKUQHRCVGPVEKVCVKQP KUIGQITCRJKE NQECNK\C-
VKQPYJKEJKORNKGUVJCVCTGIKQPQTEQWPVT[WUGUMPQYNGFIGETGCVGFKPQVJGTTG-
IKQPUQTEQWPVTKGU
,CHHG*GPFGTUQPCPF6TCLVGPDGTI5VWFKGUQHVJKUV[RG
CNNQYHQTVJGKFGPVKſECVKQPQHVJGRCTVKEKRCVKQPQHEQWPVTKGUKPVGEJPQNQIKECNƀQY
QXGTEQOKPIVJGVGPFGPE[VQUVWF[MPQYNGFIGURKNNQXGTUCOQPIVJGCIGPVUKPVJG
NQECNGPXKTQPOGPV%TKUEWQNQ
QWVNKPGFVJCVſNKCNEQORCPKGUECPTGRTGUGPVC
UQWTEGQHVGEJPQNQIKECNMPQYNGFIGHQTVJGKTJGCFSWCTVGTUYJGPGXGTVJGKTCEVKXKVKGU
CTGFKTGEVGFVQMPQYNGFIGIGPGTCVKQPCPFGPLQ[CEEGUUVQVJGUGKPPQXCVKQPU6TCPU-
PCVKQPCNEQTRQTCVKQPUJCXGCFXCPVCIGU KP NGCTPKPIYJGPCEVKPICUCEJCPPGN HQT
MPQYNGFIGVTCPUOKUUKQPFGXGNQRGFVJQTQWIJN[KPVJGEQWPVT[QHQTKIKP6GEJPQ-
NQIKECNMPQYNGFIGECPDGURTGCFOQTGGCUKN[CPFSWKEMN[KPVJGEQWPVT[QHQTKIKP
YJGTGVJGOWNVKPCVKQPCNKUCVVJGEGPVGTQHCFGPUGPGVYQTMQHEQPUWOGTUEQORG-
VKVQTUTGUGCTEJKPUVKVWVGUCPFWPKXGTUKVKGUGVE(TQOVJGUCOGTGUGCTEJCRRTQCEJ
)NQDGTOCP-QMMQCPF5LQJQNO
CPCN[\GVJKUV[RGQHMPQYNGFIGURKNNQXGT
COQPIOWNVKPCVKQPCNEQTRQTCVKQPUWUKPIFCVCHTQORCVGPVEKVCVKQPU
+PURKVGQHUMGRVKEKUOTGICTFKPIVJGECRCEKV[VQOGCUWTGVJKURJGPQOGPQPKP
CRKQPGGTKPIUVWF[,CHHG6TCLVGPDGTICPF*GPFGTUQP
FGOQPUVTCVGFVJGUVC-
VKUVKECNKORQTVCPEGQHVJGIGQITCRJKENQECNK\CVKQPQHVGEJPQNQIKECNFKUUGOKPCVKQP
VJTQWIJVJGUVWF[QHKPHQTOCVKQPHTQORCVGPVEKVCVKQPU.KMGYKUGVJGUGCWVJQTUNC[
VJGHQWPFCVKQPUHQTMPQYNGFIGURKNNQXGTUYJKEJECPDGGORKTKECNN[VTCEGFKPVJG
IGQITCRJKEGPXKTQPOGPVCPFKPQVJGTFKOGPUKQPUUWEJCUVKOG%QGCPF*GNROCP

KPVGTRTGVGFVJGRQUKVKXGGHHGEVUQHJKIJKPVGPUKV[VTCFGQPTGUGCTEJCPFFGXG-
NQROGPV
4&IQQFUCOQPIEQWPVTKGUGZRGTKGPEKPICPKPETGCUGKPRTQFWEVKXKV[
CUGXKFGPEGQHFKUUGOKPCVKQPQHKPVGTPCVKQPCNMPQYNGFIG0GXGTVJGNGUUKPVJKUMKPF
QH UVWF[FKHHGTGPEGUDGVYGGPMPQYNGFIGFKHHWUKQPCPF VGEJPQNQI[FKHHWUKQPCTG
PQVENGCTCPFCEEQTFKPIN[VJGTGKUPQENCTKV[TGICTFKPIVJGGHHGEVUQHRWTGMPQYNG-
FIGƀQYCPFVJGGHHGEVUQHVGEJPQNQI[ƀQYKPEQTRQTCVGFKPCFXCPEGFECRKVCNIQQFU
HTQOQPGEQWPVT[VQCPQVJGT
,CHHGCPF6TCLVGPDGTI
+V KU KPVGTGUVKPI VQQDUGTXGJQY VGEJPQNQIKECN KPƀWGPEG TGOCKPU KP VJG UCOG
IGQITCRJKECTGCYJGPVJGTGCTGUKOKNCTKVKGUKPVKOGCPFVGEJPQNQIKECNVTGPFU.Q-
ECNK\CVKQPVGPFUVQXCPKUJCUVKOGCFXCPEGUCPFCUIGQITCRJKEFKHHGTGPEGUKPVJG
EKVCVKQPTCVGFKOKPKUJ7)GQITCRJKERTQZKOKV[OC[DGCPKPKVKCNCFXCPVCIGKPVGTOU
QHMPQYNGFIGVTCPUOKUUKQPCPFOC[DGCPKPEGPVKXGVQFGXGNQRKPIPGYMPQYNG-
5GG-TWIOCP)GQITCRJ[CPF6TCFG/+62TGUU
7(TQOC5EJWORGVGTKCPCUYGNNCUCPGPFQIGPQWUITQYVJRCVVGTPRGTURGEVKXG%CDCNNGTQCPF,CHHG

RTQRQUGC EKVCVKQP HWPEVKQPYJKEJOQFGNU VJG EKVCVKQPIGPGTCVKQPRTQEGUU TGUWNVKPI HTQO VJGEQODKPGF
GHHGEVUQHITCFWCNFKHHWUKQPCPFITCFWCNQDUQNGUEGPEG%KVCVKQPTCVGUKPETGCUGQXGTVKOGCHVGTCPKPXGPVKQP
JCUVCMGPRNCEGDWVVJG[FGETGCUGYJGPITCFWCNQDUQNGUEGPEGGOGTIGU6JGVGPFGPE[VQOCMGEKVCVKQPUCPF
VQDGEKVGFYKNNDGCHHGEVGFD[XCTKCVKQPUKPVJGRTQRGPUKV[VQRCVGPVCPFVQOCMGRCVGPVEKVCVKQPU
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FIG$WV UWEJCPCFXCPVCIGFKUCRRGCTUYKVJ VKOG1VJGTCURGEVU TGNCVGF VQIGQ-
ITCRJKERCVVGTPUQHNQECNK\CVKQPCTGVJGFKHHGTGPEGUKPVGEJPQNQIKECNFKUUGOKPCVKQP
ƀQYCOQPIEQWPVTKGUCUYGNNCUVJGVTGPFUKPEGTVCKPEQWPVTKGUVQQPN[EKVGTGEGPV
RCVGPVU
,CHHGCPF6TCLVGPDGTI
#EEQTFKPIVQVJGUGCWVJQTUNQECNK\CVKQPCPFKVUFKUCRRGCTCPEGCTGRJGPQOGPC
FGTKXGFHTQOVJGTGNCVKQPUJKRDGVYGGPVYQKPXGPVKQPUQTKPXGPVQTU6JKUTGNCVKXG
RJGPQOGPQPKUNKPMGFVQKCPKPXGPVQTŏU
QTCPKPXGPVQTITQWRŏUCDKNKVKGUVQNGCTP
CPFVQKORNGOGPVQVJGTKFGCUYKVJCIKNKV[CPFKKCPQVJGTKPXGPVQTŏUQTKPXGPVQTUŏ
CDKNKVKGUVQFKUUGOKPCVGVJGKORNKECVKQPUQHVJGKTTGUGCTEJYJKEJECPRTQFWEGOQTG
RTQſVCDNGTGUGCTEJYJKEJU[UVGOCVKECNN[UVKOWNCVGUQVJGTUKKKVJGRTQDCDKNKV[VJCV
CRCTVKEWNCTITQWRECPDGPGſVHTQOCPQVJGTITQWR
CPFHTQOEJCPIGUQXGTVKOGKU
FGVGTOKPGFLQKPVN[D[VJGRTQRGTVKGUQHGCEJITQWRCPFVJGTGNCVKQPUJKRRTQRGTVKGU
DGVYGGPDQVJITQWRUCPFKXVJGQDUQNGUEGPEGQHVGEJPQNQI[
#NVJQWIJ VJGRTQDCDKNKV[ VJCV CIKXGP KPXGPVQT ECPMPQYCIKXGPCPVGEGFGPV
CWIOGPVUCUDCEMYCTFEKVCVKQPKPETGCUGUQPCXGTCIGVJGRTQDCDKNKV[VJCVVJGCPVG-
EGFGPVECPDGWUGHWNFGETGCUGU6JGEQODKPCVKQPQHVJGRTQEGUUGUQHFKHHWUKQPCPF
QDUQNGUEGPEGOC[DGVJGECWUGQHVJGRTQDCDKNKV[QHKPKVKCNN[WUKPICIKXGPCPVGEG-
FGPVCPFHQTKVVQHCNNKPVQFKUWUGCUVKOGIQGUD[
-PQYNGFIGƀQYVJTQWIJRCVGPVEKVCVKQPU
+PVJKURKGEGQHTGUGCTEJYGUGGMVQXGTKH[VJGXCNKFKV[QHVJGJ[RQVJGUKUQWVNK-
PGFD[,CHHGCPF6TCLVGPDGTI
KPVJGUGPUGVJCVVGEJPQNQI[HQNNQYUCFKHHW-
UKQPRTQEGUUKPIGQITCRJKEKPUVKVWVKQPCNCPFVGEJPQNQIKECNGPXKTQPOGPVU6JGTG-
HQTGTGUGCTEJGTUYJQCTGENQUGVQVJGUGFKOGPUKQPUEQWNFRTQDCDN[DGPGſVKPVJG
UJQTVVGTOHTQOVJGKPPQXCVKQPQHVJGCPVGEGFGPV+PVJKUEQPVGZVVJGSWGUVKQPKU
RQUGFTGICTFKPIVJGRTQDCDKNKV[VJCVEGTVCKPTGUGCTEJGTUQTUEKGPVKUVUHTQOGOGTIKPI
EQWPVTKGUKP.CVKP#OGTKEC
#TIGPVKPC$TC\KN/GZKEQCPF#UKC
-QTGC%JKPC
+PFKCCEVWCNN[DGPGſVHTQORTGXKQWUKPPQXCVKXGTGUGCTEJQTKIKPCVKPIKPKPFWUVTKCNK-
\GFEQWPVTKGU
7PKVGF5VCVGU,CRCPCPFEQWPVTKGUQHVJG'WTQRGCP7PKQPCHHGEVGF
D[VKOGIGQITCRJKENQECNK\CVKQPKPUVKVWVKQPCNHTCOGYQTMUCPFVGEJPQNQIKECNPCVW-
TGQHGCEJQPGCPFD[VJGOWVWCNTGNCVKQPUJKRCOQPIGCEJQPGQHVJGUGFKOGPUKQPU
*QYGXGTVJGNQECNK\CVKQPGHHGEVYKNNVGPFVQXCPKUJYKVJVKOGKPUWEJCYC[VJCV
VJGRTQDCDKNKV[VJCVCRTGEGFKPIRCVGPVDGPGſVHTQOCTGOQVGRCVGPVKUNQYGTVJCP
VJGRTQDCDKNKV[VJCVKVYKNNDGPGſVHTQOCOQTGTGEGPVRCVGPV6JG75261RCVGPV
FCVCDCUGCNUQTGEQIPK\GUCUGCTEJVJTQWIJVJG9+21+PVGTPCVKQPCN2CVGPV%NCUUKſ-
ECVKQP#NVJQWIJVJGTGKUCPGSWKXCNGPEGEQFGDGVYGGPDQVJKHCRKGEGQHTGUGCTEJ
KUDCUGFQPC75261FCVCDCUGVJG75261ENCUUKſECVKQPKUWUGF
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&CVC5QWTEG
6JG75261RCVGPVFCVCDCUGYCUWUGFYKVJVJGRWTRQUGQHHCEKNKVCVKPIEQORCTK-
UQPCPFTGOQXKPICP[KPVGTPCNDKCUKPVJGEKVCVKQPUOCFGD[KPXGPVQTU6JGRCVGPVU
EQPUWNVGFKPVJKURKGEGQHTGUGCTEJEQOGHTQO75261ENCUUCPFQTHQTVJG
RGTKQF%NCUUEQTTGURQPFUVQ/GFKECVKQPCPFEQORQWPFUHQTVJG
VTGCVOGPVQHDKQNQIKECNCPFEQTRQTCNKPHGEVKQPUYJKNGENCUUDGNQPIUVQ&TWIU
DKQCHHGEVKPICPFDQF[VTGCVKPIEQORQUKVKQP
6JGEQWPVTKGUEQPUKFGTGFVQDGGOGTIKPIGEQPQOKGUTGEGKXGTUQHVGEJPQNQIKECN
ƀQYUCTG%JKPC+PFKC-QTGC#TIGPVKPC$TC\KNCPF/GZKEQ6JGKPFWUVTKCNK\GF
EQWPVTKGUVJGUQWTEGQHVGEJPQNQIKECNMPQYNGFIGCTGVJG7PKVGF5VCVGUCPF,CRCP
CUYGNNCU(TCPEG)GTOCP[CPFVJG7PKVGF-KPIFQOHTQOVJG'WTQRGCP7PKQP
#OQPIVJGGOGTIKPIEQWPVTKGUVJGTGCTGKORQTVCPVEQPVTCUVUTGICTFKPIGEQPQOKE
ITQYVJCPFRCTVKEWNCTN[VJGF[PCOKUOQHVJGRJCTOCEGWVKECNUGEVQT6JGUGNGEVGF
KPFWUVTKCNK\GFEQWPVTKGUCTGEJCTCEVGTK\GFCUVJGOCKPIGPGTCVQTUQHPGYOQNGEWNGU
CPFRJCTOCEGWVKECNRTQEGUUGU
Methodology and Results
2CVGPVUCTGCPGZRTGUUKQPQHVJGECRCEKV[VQETGCVGPGYőOQNGEWNGUŒQTőUCNVUŒ
CUYGNNCUPGYRJCTOCEGWVKECNRTQEGUUGU +PCFFKVKQP VJGTG KUCPGPQTOQWUICR
DGVYGGPRCVGPVUIGPGTCVGFD[KPFWUVTKCNK\GFEQWPVTKGUCPFVJQUGIGPGTCVGFKPFG-
XGNQRKPIEQWPVTKGU6JGPWODGTQHRCVGPVUUWDUVCPVKCNN[KPETGCUGFCHVGTFWG
VQTGHQTOUOCFGQPRCVGPVNCYUQHVJG)#66961OGODGTEQWPVTKGU.6JG7PKVGF
5VCVGUOCKPVCKPGFGZVGPUKXGNGCFGTUJKRKPRJCTOCEGWVKECNKPXGPVKXGCEVKXKV[QXGT
QVJGT KPFWUVTKCNK\GFEQWPVTKGUFWTKPI VJGYJQNGRGTKQFUVWFKGF +PC UGEQPF VKGT
UKIPKſECPVN[FKUVCPVHTQOVJG7PKVGF5VCVGUDWVYKVJUKIPKſECPEGTGICTFKPIVJGKTNG-
XGNQHRCVGPVUCTGUQOG'WTQRGCPEQWPVTKGU
)GTOCP[(TCPEG7PKVGF-KPIFQO
EQPUKFGTGFKPVJKUUVWF[CUYGNNCU,CRCP6JG)&2IGPGTCVGFD[VJG#OGTKECP
KPFWUVT[EQPUKFGTCDN[UWTRCUUGUVJCVQHQVJGTKPFWUVTKCNK\GFEQWPVTKGUCPFOQTGUQ
VJG)&2IGPGTCVGFD[GOGTIKPIEQWPVTKGUUWEJCU-QTGC+PFKC#TIGPVKPC$TC\KN
CPF/GZKEQ 
#OQPI FGXGNQRKPI EQWPVTKGU CPF VJG UQECNNGF GOGTIKPI PCVKQPU VJGTG CTG
UQOG VJCV CNUQ JCXG RCVGPVU CPF JCXGYKVPGUUGF ITQYVJ GURGEKCNN[ CHVGT 
0QPGVJGNGUUUQOGQHVJGUGEQWPVTKGUQPN[TGRQTVGFRCVGPVUVQVJG75261FWTKPI
VJGPKPGVKGURCTVKEWNCTN[FWTKPIVJGUGEQPFJCNHQHVJCVFGECFG+P.CVKP#OGTKECP
EQWPVTKGUUWEJCU/GZKEQ$TC\KNCPF#TIGPVKPCVJGKTKPXGPVKXGCEVKXKV[VCMGURNC-
EGRTKQTVQVJCVQH'CUV#UKCPEQWPVTKGUUWEJCU-QTGC+PFKCCPF%JKPC*QYGXGT
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KPVJGNCVVGTKPXGPVKXGCEVKXKV[YCUOQTGF[PCOKECPFYCUGZRTGUUGFKPCPKORQT-
VCPV KPETGCUG KP VJGPWODGTQHRCVGPVUDGVYGGPCPF-QTGCŏURCVGPVU
ITGYGZRQPGPVKCNN[GURGEKCNN[CUQHCEJKGXKPICTQWPFRCVGPVUKP+P-
FKCCNUQTGIKUVGTGFCPGZRQPGPVKCNITQYVJUWTRCUUKPIVJGPWODGTQH[GCTN[RCVGPVU
TGIKUVGTGFD[-QTGCTGCEJKPIRCVGPVUKP%JKPCCNUQUJQYGFCUWFFGPCPF
UKIPKſECPVKPETGCUGKPKVUKPXGPVKXGCEVKXKV[YKVJKPVJGRJCTOCEGWVKECNUGEVQTGURG-
EKCNN[UKPEGVJGDGIKPPKPIQHVJGUVEGPVWT[6JGKPETGCUKPIKPXGPVKXGCEVKXKV[QH
VJGVJTGG#UKCPEQWPVTKGUEQPVTCUVUYKVJVJCVQHVJGVJTGG.CVKP#OGTKECPEQWPVTKGU
YJKEJTGIKUVGTGFCOWEJNQYGTKPXGPVKXGCEVKXKV[
(KI
2CVGPVU QH +PFWUVTKCNK\GF CPF#UKCP CPF .CVKP #OGTKECP 'OGTIKPI %QWPVTKGU KP 2JCTOCEGWVKECN
)TCPVGFD[75261
NQI
5QWTEG75261ENCUUKſECVKQPCPFQT
2CVGPVEKVCVKQPUTGXGCNVJGUQWTEGUQHVGEJPQNQIKECNMPQYNGFIG#ITGCVGTPWO-
DGTQHEQPUWNVGFEKVCVKQPUUJQY VJGCDKNKV[QH KPXGPVQTU VQCEEGUUCXCUVſGNFQH
VGEJPQNQIKECNMPQYNGFIG6JGPWODGTQHRCVGPVEKVCVKQPUKUEQPUKFGTCDN[ITGCVGT
KP-QTGCCPFVGPFUVQITQYCUVJGPWODGTQHRCVGPVUKPETGCUGURCTVKEWNCTN[UKPEG
VJGDGIKPPKPIQHVJGU6JGRCVGPVEKVCVKQPCXGTCIGKP-QTGCXCTKGUHTQOVQ
EKVCVKQPUCNVJQWIJHQTUQOG[GCTUVJKUCXGTCIGJCUDGGPJKIJGT+PFKCCNUQTGRQTVU
C UKIPKſECPVPWODGTQHRCVGPVEKVCVKQPUDWV KV KU NQYGT VJCP KP-QTGC +P +PFKC
RCVGPVEKVCVKQPJCUCESWKTGFKORQTVCPEGGURGEKCNN[CHVGT6JGRCVGPVEKVCVKQP
CXGTCIGRGTRCVGPVKUCPFTGUGODNGUOQTGVJG-QTGCPCXGTCIG
+P%JKPC
CNVJQWIJKVJCUNGUUKPXGPVKXGCEVKXKV[CPFHGYGTRCVGPVEKVCVKQPUVJCP-QTGCCPF
+PFKCKVUCXGTCIGRCVGPVEKVCVKQPKUJKIJGT
6JGTGHGTGPEGVQQVJGTRCVGPVUHQT
VJGFGXGNQROGPVQHPGYMPQYNGFIGKP%JKPCFKFPQVICKPTGNGXCPEGWPVKNVJGGPF
QHVJGU[GVKVWPFGTYGPVUVGCF[FGXGNQROGPV9KVJTGURGEVVQ.CVKP#OGTKECP
39
G
. A
. G
uzm
án C
hávez and H
. G
óm
ez V
íquez / C
ontaduría y A
dm
inistración 60 (S1) 31-56
EQWPVTKGU#
TIGPVKPCCPF/
GZKEQECPDGUGGPVQTGRQTVCEKVCVKQPCXGTCIGRGTRCVGPV
XGT[UKO
KNCTVQVJCVQH-
QTGCCPF+PFKCCPFKPVJGECUGQH$
TC\KNKVGZEGGFUVJCVQH
%
JKPC6JGRGTHQTO
CPEGQHVJKUKPFKECVQTKUXGT[GTTCVKEY
JKEJKUTGNCVGFVQCNQY
GT
KPETGCUGKPKVURCVGPVU1
WVQHVJGUGVJTGG.CVKP#
O
GTKECPEQWPVTKGU#
TIGPVKPC
UJQY
GFCO
QTGUVCDNGCXGTCIGFWTKPIVJGQDUGTXGFRGTKQF
6CDNG
2CVGPVU#UUKIPGFVQ'OGTIKPI%QWPVTKGUKPVJG2JCTOCEGWVKECN5GEVQTCPFVJGKT
$CEMYCTF2CVGPV%KVCVKQP
%QWPVT[ 2GTKQF Patents 
granted
6QVCNPWODGTQH
EKVGUOCFGD[VJG
RCVGPVUQHEQWPVT[K
%KVCVKQP
CXGTCIGD[
RCVGPV
2CTVKEKRCVKQP+PFGZ
6QVCNPWODGTQHEKVGUOCFGD[
VJGRCVGPVUQHEQWPVT[KVQEQWPVT[LRCVGPV
6QVCNPWODGTQHEKVGUOCFGD[VJGRCVGPVUQHVJG
EQWPVT[K
'WTQRGCP7PKQP 7PKVGF5VCVGU ,CRCP
#TIGPVKPC       
$TC\KN       
/GZKEQ       
Korea       
%JKPC       
+PFKC       
5QWTEG75261ENCUUGUCPFQT
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+PVJGECUGQHVJGVJTGG.CVKP#OGTKECPEQWPVTKGUVGEJPQNQIKECNMPQYNGFIGVQ
IGPGTCVGRCVGPVGFPQXGNVKGU KP VJGRJCTOCEGWVKECNUGEVQTEQOGUGUUGPVKCNN[ HTQO
VJG7PKVGF5VCVGU
5GG6CDNGKPVJGECUGQHRJCTOCEGWVKECNſTOUJQNFGTURCVGPVU
EKVGF +P C UGEQPFCT[YC[ VJG'WTQRGCP7PKQPJCU VGEJPQNQIKECN KPƀWGPEGQP
$TC\KNCPF/GZKEQCPFKVKU,CRCPVJCVJCUVGEJPQNQIKECNKPƀWGPEGQP#TIGPVKPC
2CTVKEWNCTN[ KP VJG ECUG QH/GZKEQ KH VJG IGQITCRJKE QTKIKP QH EKVGF RCVGPVU KU
CPCN[\GF[GCTN[VJGRCTVKEKRCVKQPKPFGZECPDGUGGPVQDGRGTEGPVFGPQVKPI
VJGJKIJFGITGGKPYJKEJVJG7PKVGF5VCVGUKUCUQWTEGQHVGEJPQNQIKECNMPQYNGFIG
GZEGRVHQTCHGY[GCTU
(QTKVURCTV-QTGCJCUUJQYPITGCVGTFKXGTUKſECVKQPKPVJGIGQITCRJKEQTKIKP
QH KVUUQWTEGUQH VGEJPQNQIKECNMPQYNGFIG6JGKPƀWGPEGQH VJG7PKVGF5VCVGU KU
TGRTGUGPVGF D[  RGTEGPVYJGTGCU VJG'WTQRGCP7PKQP CPF ,CRCP VQIGVJGT
CEEQWPVHQTCVJKTFQHVJGEKVGFRCVGPVU1VJGTEQWPVTKGUCEEQWPVHQTCſHVJ#UC
TGUWNVVJGKPFGZGUQHRCTVKEKRCVKQPQH6TKCFEQWPVTKGUCTGOQTGFKXGTUKſGFCPFFQ
PQVVGPFVQYCTFURGTEGPV(WTVJGTOQTG%JKPCCNUQFGOQPUVTCVGUCFKXGTUKſEC-
VKQPQHUQWTEGUQHMPQYNGFIGDWVEQPVTCT[VQ-QTGCRGTEGPVEQOGUHTQOKVU
QYPEQWPVT[CPFRGTEGPVHTQO,CRCP+PVJGECUGQH+PFKCVJGTGCTGCITGCVGT
PWODGTQHRCVGPVEKVCVKQPUVJCVEQOGHTQOVJG7PKVGF5VCVGUCPF'WTQRGVJCPHTQO
-QTGC +P VJG VJTGGECUGU VJG7PKVGF5VCVGUJCUITGCVGT KPƀWGPEGQPMPQYNGFIG
WUGFCUCDCUKUHQTIGPGTCVKPIRCVGPVU
6CDNG
(KTOU*QNFGTUQH752612CVGPVU/QUV%KVGFD['OGTIKPI%QWPVTKGU
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4GUWNVUQH/GCUWTKPI%KVCVKQP(TGSWGPE[8
9KVJTGICTFVQVJGOGCUWTGOGPVQHVJGKPVGPUKV[QHMPQYNGFIGƀQYUHTQOKP-
FWUVTKCNK\GF EQWPVTKGU VQYCTF VJG UGNGEVGF GOGTIKPI EQWPVTKGU GZRTGUUGF CU VJG
6QGUVKOCVGHTGSWGPE[EKVCVKQPQTEKVCVKQPRTQDCDKNKV[VJGOGCUWTGOGPVQHEKVCVKQPHTGSWGPE[IKXGPD[
,CHHGCPF6TCLVGPDGTI
CPFOQFKſGFD[*WCPF,CHHG
YCUCFQRVGF
     9JGTG
GZRTGUUGUVJGHTGSWGPE[YKVJYJKEJVJGRCVGPVQHVJGRJCTOCEGWVKECNKPFWUVT[QHEQWPVT[K, granted 
KP[GCT tEKVGUCNNVJGRCVGPVURQVGPVKCNN[EKVCDNG6JKUECNEWNCVKQPKUCPGUVKOCVGQHVJGRTQDCDKNKV[VJCVC
TCPFQORCVGPVQHVJGITQWRQHRCVGPVUQHEQWPVT[KTCPFQON[EKVGCRCVGPVQHVJGITQWRHTQOEQWPVT[L
TGRTGUGPVUVJGVQVCNPWODGTQHEKVGUOCFGD[VJGRCVGPVUQHEQWPVT[KKP[GCT tVQEQWPVT[LRCVGPVU
02KUVJGVQVCNPWODGTQHRCVGPVUHTQOEQWPVTKGUK and LKP[GCT[
5QWTEG75261ENCUUKſECVKQPCPFQT
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RTQDCDKNKV[VJCVCP[KPXGPVQTKPCPGOGTIKPIEQWPVT[EKVGCPKPXGPVKQPETGCVGFKP
KPFWUVTKCNK\GF EQWPVTKGU VJTGG UKVWCVKQPU ECP DG QDUGTXGF KYJGP EKVCVKQP RTQ-
DCDKNKV[FQGUPQVGZKUVDGECWUGVJGEQWPVT[FKFPQVTGIKUVGTCRCVGPVVJCV[GCTKK
EKVCVKQPRTQDCDKNKV[KUYJGPVJGGOGTIKPIEQWPVT[RCVGPVGFDWVKVFKFPQVEKVGVJG
RCVGPVQHVJGKPFWUVTKCNK\GFEQWPVT[CPFKKKCEKVCVKQPRTQDCDKNKV[ITGCVGTVJCP
KPFKECVGUVJCVVJGTGCTGMPQYNGFIGƀQYUVJCVEQOGHTQOVJGUGNGEVGFKPFWUVTKCNK\GF
EQWPVTKGU
#UCHQTGOGPVKQPGFOQUVEQWPVTKGUFKFPQVJCXGRCVGPVTGIKUVTCVKQPQTEKVCVKQP
WPVKN6JKU[GCTYCURCTVKEWNCTN[KORQTVCPVUKPEGKVOCTMUVJGCFQRVKQPQHVJG 
Agreement on Trade-Related Aspects of Intellectual Property Rights 
64+2UKPENWFKPI
C[GCTRGTKQF KP VJGXCNKFKV[QHRCVGPVU KP VJG)GPGTCN#ITGGOGPVQP6CTKHHU
CPF6TCFG 
)#66OGODGT EQWPVTKGU 
NCVGT9QTNF6TCFG1TICPK\CVKQPŌ961
OGODGTEQWPVTKGU6JGPGY KPUVKVWVKQPCN HTCOGYQTMRTQRQUGFD[64+2U KPFG-
XGNQRKPIEQWPVTKGUJCUJCFCITCFWCN KPƀWGPEGQP VJGPGY KPVGNNGEVWCNRTQRGTV[
EWNVWTGYJKEJGZEGGFGFVJGCDUGPVQTNCZRCVGPVU[UVGOUKPVJGUGEQWPVTKGUYKVJKP
VJGRJCTOCEGWVKECNUGEVQT+VUGGOUVQJCXGJCFCPKPƀWGPEGQPVJGPGGFVQKPETGCUG
VJGU[UVGOCVKEEQPUWNVCVKQPQHTGIKUVGTGFRCVGPVUKPQTFGTVQETGCVGPGYOQNGEWNGU
CPFRTQEGUUGU FGRGPFGPVQP VJGFGXGNQROGPVQH VGEJPQNQIKECN CDKNKVKGU CPF VJG
VGEJPQNQIKECNRTQZKOKV[QHGOGTIKPIEQWPVTKGUVQVJGKPFWUVTKCNK\GFQPGU
6JGQWVEQOGU UWIIGUV VJCV VJG RTQDCDKNKV[ QH EKVKPIRCVGPVU QH VJG KPFWUVTKC-
NK\GFEQWPVTKGUKUCUUQEKCVGFKPUQOGECUGUVQVJGDGIKPPKPIQHRCVGPVTGHQTOUKP
GOGTIKPIEQWPVTKGU5WEJKUVJGECUGQH-QTGCYJGTGVJGRCVGPVNCYUTGHQTOVQQM
RNCEGKPCPFKP/GZKEQKP+P+PFKCTGHQTOUYGTGPQVECTTKGFQWVWPVKN
CPF%JKPCJCUPQV[GVOCFGKVUTGHQTO$QVJEQWPVTKGUJQYGXGTTGIKUVGTC
RTQDCDKNKV[VQEKVGRCVGPVUGURGEKCNN[HTQO,CRCP/GZKEQUJQYUCITGCVGTVGPFGPE[
VQYCTFMPQYNGFIGƀQYUEQOKPIHTQOVJG7PKVGF5VCVGUVJCPHTQOQVJGTEQWPVTKGU
6JGKORQTVCPEGQHVJGKPƀWGPEGQHVJG'WTQRGCP7PKQPCPF,CRCPECPDGUGGPCHVGT
VJG[GCTKPYJKEJCUVTQPIU[UVGOQHKPVGNNGEVWCNRTQRGTV[YCUCFQRVGF+VOWUV
DGGORJCUK\GFVJCVKPUWEJCUEGPCTKQVJGQWVEQOGFGRGPFUPQVQPN[QPGOGTIKPI
EQWPVT[RCVGPVEKVCVKQPDWVCNUQQPVJGYJQNGWPKXGTUGQHEKVCDNGRCVGPVUHTQOKPFWU-
VTKCNK\GFEQWPVTKGU(KIWTGUJQYUVJCV,CRCPGUGRCVGPVEKVCVKQPUCTGJKIJGTKPUGXGTCN
EQWPVTKGU VCMKPI KPVQCEEQWPV VJCV VJGWPKXGTUGQHEKVCDNGRCVGPVU HTQO VJG7PKVGF
5VCVGUKPETGCUGFCVCITGCVGTTCVGVJCPVJGUCORNGQHEKVCDNGRCVGPVUKP,CRCPCPFVJG
'WTQRGCP7PKQP
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2JCTOCEGWVKECN+PFWUVT[%KVCVKQP(TGSWGPE[QH+PFWUVTKCNK\GF%QWPVTKGUD['OGTKPI%QWPVTKGU
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
4GUWNVUQH/GCUWTKPIVJG4GNCVKXG(TGSWGPE[QH2CVGPV%KVCVKQPU9
%KVCVKQPHTGSWGPE[KIPQTGUDQVJVJGTGNCVKXGTGNGXCPEGQHEKVCVKQPCOQPIEQWP-
VTKGUCPFIGQITCRJKERTQZKOKV[QPGQHVJGTGCUQPUYJ[CTGNCVKXGOGCUWTGOC[
6JGTGNCVKXGEKVCVKQPHTGSWGPE[KUVJGHTGSWGPE[TCVKQKPYJKEJRCVGPVUHTQOEQWPVT[kEKVGRCVGPVUHTQO
EQWPVT[LYKVJTGICTFVQVJGRTQRQTVKQPKPYJKEJKEKVGULKP[GCTt6JKUOGCUWTGOGPVTGURQPFUVQVJGHQN-
NQYKPISWGUVKQPKUEQWPVT[kOQTGNKMGN[VQEKVGEQWPVT[LOQTGHTGSWGPVN[VJCPKEKVGUL?
     
6JGQWVEQOGUCTGKPVGTRTGVGFCUHQNNQYUYJGPTGNCVKXGHTGSWGPE[KUKVOGCPUVJCVEQWPVT[k does not 
EKVGEQWPVT[LDWVEQWPVT[KFQGUYJGPKVECPPQVDGOGCUWTGFDGECWUGVJGNGXGNQHkRCVGPVUQTKRCVGPVUKU
YJGPVJGTCVKQKUITGCVGTVJCPVJGPEQWPVT[kEKVGUEQWPVT[LOQTGVJCPEQWPVT[KEKVGULKHVJGTCVKQKU
UOCNNGTVJCPVJGPkEKVGULNGUUVJCPKEKVGULKHVJGTCVKQKUUKOKNCTVQVJGPkEKVGULKPVJGUCOGYC[CU
KEKVGUL
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DGRTQRQUGF6JGTGNCVKXGHTGSWGPE[QHRCVGPVEKVCVKQPUYCUGUVKOCVGFKPQTFGTVQ
MPQYVJGTGNCVKXGRTQDCDKNKV[VJCVEQWPVT[kEKVGOQTGRCVGPVUHTQOEQWPVT[LVJCP
EQWPVT[KEKVGL
(KIWTGUCPFUJQYVJGQWVEQOGQHVJGTGNCVKXGEKVCVKQPHTGSWGPE[GUVKOC-
VGUVCMKPIKPVQCEEQWPVVJGVJTGGIGQITCRJKEUQWTEGUQHVGEJPQNQIKECNMPQYNGFIG
PCOGN[VJG7PKVGF5VCVWUVJG'WTQRGCP7PKQPCPF,CRCP+PCNNVJTGGECUGUKVYCU
HQWPF VJCV RCVJYC[UYGTG PQV ENGCTN[ FGſPGFYJGTGCU RGTHQTOCPEGYCU TCVJGT
E[ENKECNYJKEJKURTQDCDN[TGNCVGFVQFKHHGTGPEGUKPVGEJPQNQIKECNFGXGNQROGPVCPF
KPFWUVTKCNRQNKEKGUVQYCTFVJGUGEVQTKPGCEJEQWPVT[.KMGYKUGVJGGTTCVKERGTHQT-
OCPEGQHRCVGPVUCPFRCVGPVEKVCVKQPKP.CVKP#OGTKECPEQWPVTKGUCHHGEVUVJGYC[
VJKUKPFKECVQTDGJCXGU
9KVJTGICTFVQCEQORCTKUQPQHRCVGPVEKVCVKQPUOCFGD[GOGTIKPIEQWPVTKGUQH
#OGTKECPRCVGPVUKVYCUHQWPFVJCV/GZKEQKUOQTGNKMGN[VQEKVG#OGTKECPRCVGPVU
VJCP+PFKC-QTGCCPF%JKPCCNVJQWIJVJKUICRJCUDGGPTGFWEGFUKPEGVJGGPFQH
VJGU4GICTFKPI VJGQVJGT VYQ.CVKP#OGTKECPEQWPVTKGU/GZKEQENCKOGF VQ
JCXGCITGCVGTUWRRN[QHVGEJPQNQIKECNMPQYNGFIGVJCP#TIGPVKPCCPF$TC\KNDWV
VJKUJCUCNUQDGGPFKOKPKUJKPIUKPEGVJGGPFQHVJGU#UHCTCU#UKCPEQWPVTKGU
CTGEQPEGTPGF%JKPCEKVGUTGNCVKXGN[OQTG75RCVGPVUVJCP#TIGPVKPCCPF-QTGC
CEVUKPCUKOKNCTYC[YKVJTGICTFVQ$TC\KN
4GNCVKXGOGCUWTGOGPVQHRCVGPVEKVCVKQPQH'WTQRGCP7PKQPRCVGPVUQPVJGRCTV
QHGOGTIKPIEQWPVTKGUUJQYUVJCV+PFKCCPF%JKPCVGPFVQJCXGCJKIJGTTGNCVKXG
EKVCVKQPHTGSWGPE[VJCP#TIGPVKPCYJKNGVJGCFXCPVCIG-QTGCQPEGJCFQXGT$TC\KN
YCUTGFWEGFKPVJGU#VVJGVWTPQHVJGEGPVWT[VGP[GCTUCHVGTVJGGUVCDNKUJOGPV
QHRCVGPVTGHQTOU/GZKEQYCUOQTGNKMGN[VQEKVG'WTQRGCPRCVGPVUVJCP-QTGC
+PFKC%JKPCCPF#TIGPVKPC+PTGEGPV[GCTUHTQOVQ/GZKEQEKVGFOQTG
,CRCPGUGRCVGPVU VJCP VJGQVJGTEQWPVTKGUYKVJ VJGGZEGRVKQPQH-QTGC +VOCFG
OQTG,CRCPGUGRCVGPVEKVCVKQPUVJCP+PFKC$TC\KNCPF%JKPCCNVJQWIJVJGICRDG-
VYGGP-QTGCCPF%JKPCJCUDGGPITCFWCNN[ENQUKPI#TIGPVKPC%JKPC-QTGCCPF
+PFKCTGNCVKXGN[UWTRCUUGFVJG,CRCPGUGEKVCVKQPHTGSWGPE[QH$TC\KNCPF+PFKCKU
ENQUGTVQ,CRCPTGNCVKXGN[UWTRCUUKPI-QTGCKPEKVCVKQPHTGSWGPE[
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(KI
/GZKEQ4GNCVKXG%KVCVKQP(TGSWGPE[HTQO7PKVGF5VCVGU2CVGPVUD['OGTIKPI%QWPVTKGU
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
(KI
4GNCVKXG%KVCVKQP(TGSWGPE[HTQO'WTQRGCP7PKQP
'7D[#UKCPCPF.CVKP#OGTKECP'OGTIKPI
%QWPVTKGU
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
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(KI
4GNCVKXG%KVCVKQP(TGSWGPE[HTQO,CRCPRCVGPVGU
,2D[#UKCPCPF.CVKP#OGTKECP'OGTIKPI%QWP-
VTKGU
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
1WVEQOGUQH/GCUWTKPI6GEJPQNQI[2TQZKOKV[10
6GEJPQNQIKECNRTQZKOKV[YCUGUVKOCVGFVJTQWIJVJGQTVJQIQPCNKV[DGVYGGPVYQ
XGEVQTUYJGTGVJGUGCTGHQTOGFD[VJGRCVGPVUITCPVGFVQENCUUQTKPt
RGTKQFU6JGTGCTGVJWUVYQXGEVQTUYKVJGNGOGPVUGCEJ6JG[CTGQTVJQIQPCN
KHVJGKTKPVGTPCNRTQFWEVKU\GTQ6JCVKUVQUC[YJGPVJGOWNVKRNKECVKQPRTQFWEGU
RTQZKOKV[KUPKN6JCVKUVJGENQUGTVQVJGUOCNNGTVJGRTQZKOKV[#UCTGUWNV
VGEJPQNQIKECNRTQZKOKV[KUCNOQUVPKN9JGPVJGKPFKECVQTKUEQWPVT[ K
CPGOGT-
IKPIEQWPVT[RCVGPVUCTGKPENQUGRTQRQTVKQPVQVJCVQHEQWPVT[L
CPKPFWUVTKCNK\GF
EQWPVT[6JGTGKUVJGPVGEJPQNQIKECNRTQZKOKV[TGICTFKPIKPPQXCVKQPGHHQTVUCPF
KPUVKVWVKQPCN UVTWEVWTG6JGTGHQTG KV KUOQTGRTQDCDNG VJCV K EKVG L CNVJQWIJ VJG[
OC[PQVPGEGUUCTKN[DGKPIGQITCRJKERTQZKOKV[
&KUVTKDWVKQPQHVJGRCVGPVUQHEQWPVT[KKPVJGRGTKQFtECPDGVJQWIJVCUCXGEVQTYJGTGGCEJGNGOGPVYKNN
DGVJGPWODGTQHRCVGPVUCUUKIPGFVQVJGUGNGEVGFVGEJPQNQIKECNENCUU6GEJPQNQIKECNRTQZKOKV[KUFGſPGF
CU
   , 
YJGTG   TGRTGUGPVUVJGVGEJPQNQIKECNENQUGPGUUCOQPIEQWPVTKGUK and LKPCIKXGP[GCTCVVJGNGXGNQH
QDVCKPGFRCVGPVUKPENCUUCPFQT#PF  TGRTGUGPVUVJGRTQRQTVKQPQHITCPVGFRCVGPVUKPENCUU
CPFQTVQEQWPVT[KKP[GCTt
HTCEVKQPQHRCVGPVUVJCVRQVGPVKCNN[ECPDGEKVGFKP[GCTtYKVJTGICTFVQVJG
VQVCNQHVJGEQWPVT[VJGPKGOGTIKPIEQWPVTKGU
-QTGC%JKPC+PFKC#TIGPVKPC$TC\KNCPF/GZKEQ#PF
 TGRTGUGPVUVJGRTQRQTVKQPQHITCPVGFRCVGPVUKPENCUUCPFQTVQEQWPVT[LKP[GCTt
HTCEVKQPQHRCVGPVUVJCVRQVGPVKCNN[ECPDGEKVGFYKVJTGICTFVQVJGVQVCNQHGCEJEQWPVT[LUQWTEGEQWPVTKGU
'WTQRGCP
7PKQP7PKVGF5VCVGUCPF,CRCP
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6GEJPQNQIKECNRTQZKOKV[HTQOGOGTIKPIEQWPVTKGUVQVJG7PKVGF5VCVGUKUNQYGT
FWGVQVJGHCEVVJCVVJGWPKXGTUGQHEKVCDNGRCVGPVUKUOWEJITGCVGTVJCPVJCVHTQO
VJG'WTQRGCP7PKQPCPF,CRCP'XGPVJQWIJ/GZKEQKUVJGEQWPVT[YKVJITGCVGT
IGQITCRJKERTQZKOKV[VJGTGKUPQVPGEGUUCTKN[ITGCVGTVGEJPQNQIKECNENQUGPGUU1P
VJGQVJGTJCPFVGEJPQNQIKECNRTQZKOKV[QH'CUV#UKCPEQWPVTKGUVQKPFWUVTKCNK\GF
QPGURCTVKEWNCTN[HTQOVJG'WTQRGCP7PKQPECPDGGZRNCKPGFD[UGXGTCNTGCUQPU
KPENWFKPI VJG FKTGEV HQTGKIP KPXGUVOGPV QH KPFWUVTKCNK\GF EQWPVTKGU KP GOGTIKPI
EQWPVTKGUVGEJPQNQI[VTCPUHGTCPFVJGKTEQTTGURQPFKPIGZVGTPCNKVKGU
# ETWEKCN CURGEV KP CPCN[\KPI VGEJPQNQIKECN RTQZKOKV[ KU 4& GZRGPFKVWTG
VQIGVJGTYKVJQVJGTVGEJPQNQIKECNUVTCVGIKGU%QPUKFGTKPIVJGKTVGEJPQNQIKECNNCI
ſTOU HTQO FGXGNQRKPI EQWPVT[ ECP JCTFN[ TGN[ QP VJGKT KPJQWUG 4& GHHQTVU
HQT MPQYNGFIG CESWKUKVKQP 6JG[OWUV CNUQ UGGM VQ KORQTV PQPKPEQTRQTCVGF QT
UQHV VGEJPQNQIKGU 
NKEGPUG CPF VGEJPKECN CUUKUVCPEG CITGGOGPVU VCEKV MPQYNGFIG
VTCPUHGT11 The complementarity between R&D and external technology purchase 
should, in theory, generate a virtuous cycle for local companies. On the one hand, 
internal R&D capacity can favor absorption of external knowledge (Cohen and 
Levinthal, 1989; Kamien and Zang, 2000). In addition, it can facilitate adaptation 
of imported technologies to local markets (Caves and Ukesa, 1976; Katrak, 1997; 
and Arora, 1997). On the other hand, acquisition of external technologies can con-
tribute in such a way that companies optimize their R&D efforts and thereby in-
crease their technological capabilities and eventually their endogenous innovation 
.DPLHQDQG=DQJ.DLVHU:KHQ¿UPV¿QGWKHPVHOYHVLQDQHQYL-
ronment of weak inventive activity, the purchase of external technology with the 
purpose of increasing productivity, substitutes for missing R&D, the cost of which 
may be quite high and therefore inaccessible. However, substitution of R&D by 
technology transfer may produce an increase in technological dependence, even-
tually stunting a company’s innovative capacity.12 
At this stage of the analysis, R&D expenditure can be observed to have grown 
even faster in Korea throughout the whole period than all the industrialized coun-
tries together (18.3%). The growth rate of R&D expenditure in India has been 
similar to that of France (more than 4%). Finally, Mexico is experiencing a most 
challenging situation, which, far from registering an increase, presents an alar-
ming decrease in R&D expenditure in the pharmaceutical industry, which is not 
5GG-CVTCEM
 CPF.GG
+PVWTPVJGJCTFQTKPEQTRQTCVGFVGEJPQNQIKGUCTGVJQUGFGTKXGFHTQO
VJGWUGQHRTQFWEVU
HTQOOCEJKPGUOCVGTKCNUCPFQVJGTRTQFWEVKQPVGEJPQNQIKGUKPYJKEJVJGVGEJPQNQI[
ECPDGFKUCUUGODNGFYKVJVJGJGNRQHVGEJPKECNOCPWCNU
TGXGTUGGPIKPGGTKPI
<ÕÌKIC)W\O¶P$TQYP
GZCOKPGVJGFGVGTOKPCPVHCEVQTUCPFVJGFGITGGQHEQORNGOGPVCTKV[
DGVYGGPVGEJPQNQI[VTCPUHGTCPFKPJQWUG4&GHHQTVUKPVJG/GZKECPRJCTOCEGWVKECNKPFWUVT[DGVYGGP
CPF
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associated with GDP growth. There is no available data on pharmaceutical R&D 
expenditure in Brazil, Argentina and China. Nevertheless, in the case of Brazil, it 
can be assumed that such expenditure might be higher than that of Mexico, given 
that in recent years Brazil has allocated 1 percent of its GDP to science and techno-
logy, while Mexico earmarks only 0.4 percent to the same sector. In addition, the 
Brazilian government has supported a policy aimed at encouraging generic drugs, 
which demands an initial research and development infrastructure.
In comparison, China has deployed a very dynamic technological development 
policy in order to encourage a favorable environment for imitation and innovation 
in this industry. In addition to promoting overall technology transfer, China has 
increased its expenditure in R&D from 0.70 percent of its GDP in 1991 to 1.10 
percent in 2002; from 1996 to 2001 published medical research went from a world 
share of 0.7 percent to 1.0 percent; the impact of the publication index increased 
from 0.49 to 0.58. China’s strength in developing technological abilities and the 
growing potential of the Chinese market has been added to the initial advantage 
of multinational corporations in producing low-cost drugs. Likewise, in spite of 
WKHVWURQJSUHVHQFHRIPXOWLQDWLRQDOFRUSRUDWLRQV&KLQHVHGRPHVWLF¿UPVFRQWURO
almost the whole market (65%) (Festel et. al.
(KI
4GUGCTEJCPF&GXGNQROGPV'ZRGPFKVWTGKP2JCTOCEGWVKECN+PFWUVT[
/KNNKQPUQHFQNNCTUQH
NQI
5QWTEG1%&'%10#%;6CPF+PFKCPCPF-QTGCP/KPKUVTKGUQH5EKGPEG6GEJPQNQI[
#NVJQWIJVJG/GZKECPJQNFGTUQHRCVGPVUVJCVEKVGRCVGPVUCTGOQUVN[EQORCPKGU
VJGTGCTGCNUQRCVGPVEKVCVKQPU HTQOKPUVKVWVGUCPF KPFKXKFWCNU +P-QTGCDWUKPGUU-
OGPŏUQYPGTUJKRQHEKVGFRCVGPVURTGXCKNUCNVJQWIJCPKPUKIPKſECPVPWODGTEQTTGU-
RQPFUVQKPFKXKFWCNUCPFKPUVKVWVGU+PFKCUJQYUCDGJCXKQTUKOKNCTVQVJCVQH-QTGC
9KVJTGICTFVQNCRUGFVKOGVJG75261JCUTGSWGUVGFEKVGFRCVGPVUKPTGNCVKQPVQ
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VJGCRRNKECVKQP[GCTHQTVJGRCVGPVUQHVJGEQWPVT[VJCVEKVGUVJGO6JKUKUVJGECUGQH
-QTGC5WRRQUGFN[KVKUOQTGEQOOQPVQEKVGVJGQNFGUVRCVGPVURCTVKEWNCTN[YJGP
IGQITCRJKEFKUVCPEGKUITGCVGT5QKPHCEVRGTEGPVQHVJGEKVGFRCVGPVURTGUGPVC
ICRQHDGVYGGPCPF[GCTUYKVJTGICTFVQVJGRCVGPVUVJCVEKVGVJGORGTEGPV
HTQOVQ[GCTURGTEGPVHTQOVQ[GCTURGTEGPVCICRQH[GCTCPF
RGTEGPVNGUUVJCPQPG[GCT6JKUJKIJNKIJVUVJGHCEVVJCVKPTGEGPV[GCTUVJGTG
JCXGDGGPCITGCVGTPWODGTQHEKVGFRCVGPVUYKVJC[GCTŏUFKHHGTGPEGKPTGNCVKQPVQ
VJGEKVGFRCVGPV6JKUOGCPUVJCVVJGURGGFQHMPQYNGFIGFKHHWUKQPKUOQTGF[PC-
OKEDWVCVVJGUCOGVKOGVJGHCEVVJCVRCVGPVUVJCVIQDCEMOCP[[GCTUEQPVKPWGVQ
DGEKVGFUWIIGUVUVJCVKPUQOGCTGCUVJGTGJCXGPQVDGGPXGT[UKIPKſECPVEJCPIGU
KPMPQYNGFIGQTVJCVVJGTGKUCEQPVKPWCVKQPQHDCUKERTKPEKRNGU
+PVJGECUGQH+PFKCCVJKTFQHVJGEKVGFRCVGPVUCNUQQTKIKPCVGDGVYGGPCPF
[GCTURTKQTVQVJGRCVGPVEKVKPIVJGO.KMGYKUGVJGTGCTGQNFGTEKVGFRCVGPVUUQ
UNKIJVN[QXGTCſHVJJCXGCFKHHGTGPVKCNQHDGVYGGPCPF[GCTUCPFRGTEGPV
QHOQTGVJCP[GCTU1PN[RGTEGPVQHVJGRCVGPVUQTKIKPCVGF[GCTGCTNKGTCPF
NGUUVJCPQPG[GCTDGHQTGDGKPITGSWGUVGF
+P/GZKEQEQORCPKGUECTT[QWVNQYKPXGPVKXGCEVKXKV[YJKEJJCUDGGPQXGT-
EQOGKPUQOG[GCTUD[KPUVKVWVGUCPFKPFKXKFWCNU'URGEKCNN[KPVJGECUGQHVJG
NCVVGTVYQVJGTGKUPQIWCTCPVGGVJCVKPXGPVKQPUYKNNTGCEJCPKPFWUVTKCNUECNGCPF
EQOOGTEKCNK\CVKQP+P-QTGCCNVJQWIJKPFKXKFWCNUCPFKPUVKVWVGUFQECTT[QWVKP-
XGPVKXG CEVKXKV[ EQORCPKGU JCXG ITGCVGT KORQTVCPEG#TIGPVKPC FGOQPUVTCVGU C
UKOKNCTRCVVGTP+P+PFKCCNVJQWIJKPXGPVKXGCEVKXKV[QHEQORCPKGUJCUITQYPKP
TGEGPV[GCTUVJGCEVKXKV[QHKPUVKVWVGUKUOQTGTGNGXCPVYJKEJUWIIGUVUKORQTVCPV
ſPCPEKCNUWRRQTVHTQOVJGIQXGTPOGPV2JCTOCEGWVKECNſTOUKP$TC\KNKPKVKCNN[GP-
ICIGFOQTGGZVGPUKXGN[KPRCVGPVKPICEVKXKV[DWVIKXGPVJCVUKPEGKPUVKVWVKQPU
JCXGDGIWPVQRCVGPVVJG[PQYJQNFVJGNGCFGTUJKR%QPEGTPKPI%JKPCKPUVKVWVKQPU
KPKVKCNN[JGNFVJGNGCFGTUJKRKPKPXGPVKXGCEVKXKV[DWVCUQHGPVGTRTKUGUJCXG
UVTQPIN[KPETGCUGFVJGPWODGTQHRCVGPVU
6JGPWODGTQHKPXGPVQTUHQTRCVGPVUTGXGCNVJGUK\GQH4&NCDQTCVQTKGUCPFUW-
IIGUVVJGGZKUVGPEGQHQTICPK\GFTGUGCTEJVGCOU+P/GZKEQVJGKPXGPVKXGCEVKXKV[
QHKPFKXKFWCNUKPRCVGPVUKUUOCNNKPTGNCVKQPVQVJGPWODGTQHKPXGPVQTU+VEQWNFDG
QTDWVVJG[CTGPQVDKIVGCOUCPFCTGXGT[RTQDCDN[CUUQEKCVGFYKVJITCFWCVG
TGUGCTEJ0GKVJGTEQORCPKGUPQT/GZKECPKPUVKVWVGUKPEQTRQTCVGCNCTIGPWODGTQH
KPXGPVQTU+P-QTGCKPXGPVQTUŏRCTVKEKRCVKQPKPGCEJRCVGPVKUSWKVGGZVGPUKXG2C-
VGPVUVJCVJCXGDGGPVJGQWVEQOGQHVJGLQKPVYQTMQHVQKPXGPVQTUCPFQHOQTG
VJGPKPXGPVQTURTGXCKN6JKUUWIIGUVUVJGGZKUVGPEGQHEQPUQNKFCVGFYQTMVGCOU
+P+PFKCGUUGPVKCNN[YQTMVGCOUQHDGVYGGPCPFKPXGPVQTUCPFDGVYGGPCPF
KPXGPVQTUJCXGIGPGTCVGFRCVGPVU
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+P VJG VJTGGEQWPVTKGU KPXGPVQTUOQUVN[CTGEKVK\GPUQH VJGEQWPVT[CNVJQWIJ
VJGTGCTGVJTGGECUGUQHHQTGKIPTGUGCTEJGTU
A Model for Knowledge Diffusion 
9JGPMPQYNGFIGDGIKPU VQDGQDUQNGVG KP TGNCVKQP VQCP KPXGPVKQP KV KU NGUU
NKMGN[VQDGEKVGFCPFFGRGPFKPIQPNCPIWCIGIGQITCRJ[VTCFGCPFQVJGTDCTTKGTU
CEEGUUKDKNKV[VQVJGPGYKPXGPVKQPKPETGCUGU
/GCUWTGOGPV QH EKVCVKQP HTGSWGPE[ CPF QH TGNCVKXG EKVCVKQP HTGSWGPE[ JCU
CNNQYGFHQTCPKFGPVKſECVKQPQHVJGKPƀWGPEGQHIGQITCRJKEMPQYNGFIGYJKEJKU
FGEKUKXGHQTKPXGPVKXGCEVKXKV[KPVJGRJCTOCEGWVKECNKPFWUVT[KPGCEJEQWPVT[+P
CEQORCTCDNGYC[KVJCUCNUQGPCDNGFVJGFGVGTOKPCVKQPQHRCVJYC[UHQNNQYGFD[
MPQYNGFIG VTCPUHGTCOQPI VJGUGNGEVGFEQWPVTKGU5KOKNCTN[YGJCXGUGVWR VJG
KORQTVCPEGQHVGEJPQNQIKECNRTQZKOKV[YJKEJKPENWFGUCPKPETGCUGKP4&VGEJ-
PQNQI[VTCPUHGTLQKPVXGPVWTGUHWUKQPCPFCESWKUKVKQPRTQEGUUGUGVEGVGTC)GQITC-
RJKERTQZKOKV[NCPIWCIGCPFVTCFGCTGCNNHCEVQTUVJCVJGNRVQKPETGCUGVJGQFFUQH
RCVGPVEKVCVKQPCNVJQWIJVJGQDUQNGUEGPEGQHRCVGPVUOC[TGFWEGVJGKTRTQDCDKNKV[
QHDGKPIEKVGF9KVJKPVJKUCRRTQCEJYGGUVCDNKUJGFCOQFGNHQTMPQYNGFIGFKHHW-
UKQPTGKPVTQFWEKPIVJGRTQRQUCNOCFGD[,CHHGCPF6TCLVGPDGTI

YJGTG
  KUVJGHTGSWGPE[QHEQWPVT[KŏURCVGPVUKP[GCT6EKVKPIEQWPVT[LŏURC-
VGPVUKP[GCT t
  KU VJG VGEJPQNQI[ RTQZKOKV[ KPFGZ OGCUWTKPI VJG VGEJPQNQIKECN
RTQZKOKV[QHVJGEKVKPIEQWPVT[KŏURCVGPVUKP[GCT6CPFVJGEKVGFEQWPVT[LŏURC-
VGPVUKP[GCTt
KUVJGTCVGCVYJKEJCRKGEGQHMPQYNGFIGGODQFKGFKPCRCVGPVDGEQOGUQD-
UQNGVGYJKEJKUCNNQYGFVQXCT[CETQUURCKTUQHEQWPVTKGU
OGCUWTGUVJGTCVGQHFKHHWUKQPKGCNNGNUGDGKPIGSWCNJQYHCUVCRKGEGQH
MPQYNGFIGVTCXGNUCETQUUIGQITCRJKECPFVGEJPQNQIKECNCTGCU
6JGXCTKQWU KPFGZGU VCMGQP VJGHQNNQYKPIXCNWGU K/GZKEQ +PFKC-QTGC
%JKPC$TC\KN#TIGPVKPC L  KPFWUVTKCNK\GF EQWPVTKGU 
VJG'WTQRGCP7PKQP VJG
7PKVGF5VCVGUCPF,CRCP6ŗtŗ+PCFFKVKQPVQ
VJGUGVJTGGDCUKERCTCOGVGTUYGCNUQGZCOKPGFVJGYC[EKVCVKQPFKHHGTUQXGTDQVJ
IGQITCRJKECTGCUCPFVKOGD[KPENWFKPICPWODGTQHUJKHVRCTCOGVGTUYJKEJCTG
EQNNGEVKXGN[FGPQVGFD[
51G. A. Guzmán Chávez and H. Gómez Víquez / Contaduría y Administración 60 (S1) 31-56
YJGTGCNN ŏUGPVGTKPOWNVKRNKECVKXGHQTO(QTGZCORNGHQT KLVJGTGCTGGKIJVGGP
RCTCOGVGTUHQT VJGGKIJVGGPRCKTEQODKPCVKQPUQHEQWPVTKGU/Z+%
KPFWUVTKCNK\GF
EQWPVTKGU +P+%-T+%%P+%#T+%$T+% +H /Z75 KUGUVKOCVGF VQDG KV
OGCPUC/GZKECPRCVGPVKUQPN[JCNHCUNKMGN[VQEKVGC75RCVGPVCUC/GZKECPRC-
VGPVKUVQEKVGCNN+PFWUVTKCNK\GF%QWPVTKGU9GCNUQCNNQYGFVJGTCVGQHFGEC[ VQ
FKHHGTCETQUUEQWPVT[RCKTUD[KPENWFKPI KLYJKEJKUUKOKNCTVQ KLD[EQPUVTWEVKQP
6JG KL CPF KLRCTCOGVGTUJGNRWU VQDTGCMFQYP VJKU CIITGICVGFKHHGTGPEGJQY
OWEJOQTGNKMGN[QPCXGTCIGKUKVVJCV/GZKEQYKNNEKVGCNNKPFWUVTKCNK\GFEQWPVTKGU

'775CPF,CRCPCPFJQYOWEJHCUVGT
UNQYGTYKNN/GZKEQEKVGCNNKPFWUVTKCNK\GF
EQWPVTKGU KL and KLJCXGQHHUGVVKPIGHHGEVUQPVJGEWOWNCVKXGEKVCVKQPHTGSWGPE[JK-
IJGT OGCPUCJKIJGTRTQDCDKNKV[QHEKVCVKQPCETQUUCNNNCIUYJKNGJKIJGT OGCPU
VJGTCVGQHEKVCVKQPDGEQOGUQDUQNGVGOQTGSWKEMN[YJKEJ
JQNFKPIQVJGTRCTCOG-
VGTUEQPUVCPVTGFWEGUVJGEWOWNCVKXGVQVCNQHCP[IKXGPNCI
6JGNCEMQHQDUGTXCVKQPKUCPGNGOGPVVJCVFQGUPQVHCXQTVJGFGXGNQROGPVQH
VJKUOQFGNYJKEJKPVJKUECUGKUGZRTGUUGFD[VJGHCEVVJCVEQWPVTKGUFQPQVTGRQTV
VJGRCVGPVUVJCVCTGITCPVGFQTEKVGFQXGTOCP[[GCTU$GECWUGMPQYNGFIGFKHHWUKQP
ECPPQVDGGUVKOCVGFYGVTKGFVQGZRNCKPKVSWCNKVCVKXGN[
6JKUKUVJGECUGQH/GZKEQYJGTGVJGKPFKECVQTQHVGEJPQNQIKECNRTQZKOKV[TG-
XGCNUVJCVYKVJTGICTFVQVJGVJTGGKPFWUVTKCNK\GFEQWPVTKGU/GZKEQJCUXKTVWCNN[
\GTQRTQZKOKV[GXGPVJQWIJKVTGIKUVGTGFCUNKIJVTGEQXGT[KPRCVGPVEKVCVKQPUDG-
VYGGP CPFYJKEJ GPJCPEGU VGEJPQNQIKECN RTQZKOKV[ CNVJQWIJ KV TG-
OCKPUDGNQY
6JGTGOCKPKPI.CVKP#OGTKECPEQWPVTKGUFQPQVUJQYCXGT[FKHHGTGPVRCVVGTP
#NVJQWIJVJGRCVGPVKPINGXGNKP#TIGPVKPCKUNQYUKOKNCTVQVJCVQH/GZKEQUKPEG
 KV JCU GZJKDKVGF C UVGCF[ KPETGCUG6JG RCVGPV EKVCVKQPU CTG JKIJGT VJCP KP
/GZKEQCPFOQTGVJCPJCNHQHVJGOEQTTGURQPFVQKPFWUVTKCNK\GFEQWPVTKGU*QYG-
XGTVJGUGEKVCVKQPUFQPQVPGEGUUCTKN[TGHGTVQVJGEQWPVTKGUWPFGTUVWF[6JGTGHQ-
TGVJGVGEJPQNQIKECNRTQZKOKV[KPFGZUWIIGUVUVJCV#TIGPVKPCŏUVGEJPQNQIKECNICR
YKVJTGICTFVQ6TKCFEQWPVTKGUKPETGCUGFHTQOVQ6JGECUGQH$TC\KNKU
XGT[UKOKNCTVQVJCVQH#TIGPVKPC
+PFKCTGIKUVGTGFCPKORQTVCPVKPETGCUGKPKVUPWODGTQHRCVGPVUDGVYGGP
CPFCRGTKQFVJCVTGFWEGFVJGUCORNGVQ[GCTU/QTGVJCPJCNHQHKVUEKVCVKQP
RCVGPVUCTGHTQOKPFWUVTKCNK\GFEQWPVTKGU+PFKCVGPFUVQEKVGOQTG75RCVGPVUVJCP
RCVGPVUHTQOVJG'WTQRGCP7PKQPQT,CRCP#NVJQWIJVJGVGEJPQNQIKECNRTQZKOKV[
KPFGZVGPFUVQDG\GTQVJGJKIJGUVKPFGZQHVGEJPQNQIKECNRTQZKOKV[KUNKPMGFVQVJG
'WTQRGCP7PKQPTCVJGTVJCPVJG7PKVGF5VCVGU
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6JGUKVWCVKQPKP-QTGCKURCTCFQZKECN5KPEGVJGITQYVJKPVJGPWODGTQH
RCVGPVUJCUDGGPF[PCOKECPFEQPUVCPVCPFEQPUGSWGPVN[VJGUCOGJCUJCRRGPGF
YKVJRCVGPVEKVCVKQP*QYGXGTVJGRCVGPVITQYVJTCVGKPENCUUCPFQT
QH
VJGRJCTOCEGWVKECNKPFWUVT[KUNQYGTVJCPVJGQXGTCNNITQYVJTCVGHQTRCVGPVUQH
CNN ENCUUGUYJKEJGZRNCKPUYJ[ KVU UJCTGYKVJ TGICTF VQ VJGRTQRQTVKQPQH VJGUG
UCOGENCUUGUJCUDGGPFGETGCUKPIKPKPFWUVTKCNK\GFEQWPVTKGU+VKUWPFGPKCDNGVJCV
MPQYNGFIGURKNNQXGTJCUCNTGCF[VCMGPRNCEGDWVCVVJGUCOGVKOGCITGCVGTVGEJ-
PQNQIKECNICRKUDGEQOKPIGXKFGPVYKVJTGICTFVQVJGKPFWUVTKCNK\GFEQWPVTKGU
+P%JKPCKPXGPVKXGCEVKXKV[KUOQTGTGEGPV136JKUEQWPVT[DGICPKVUVTCLGEVQT[
KPRCVGPVIGPGTCVKQPKP+VKUYQTVJPQVKPIVJCVVJGRCVGPVEKVCVKQPITQYVJTCVG
JKIJN[GZEGGFUVJGRCVGPVITQYVJTCVG/QTGVJCPJCNHVJGRCVGPVEKVCVKQPUEQTTGU-
RQPFVQKPFWUVTKCNK\GFEQWPVTKGU0GXGTVJGNGUUCUKPVJGCHQTGOGPVKQPGFECUGUVG-
EJPQNQIKECNRTQZKOKV[VGPFUVQYCTFU\GTQ6JCVKUVQUC[VGEJPQNQIKECNRTQZKOKV[
VQKPFWUVTKCNK\GFEQWPVTKGUKUXKTVWCNN[PQPGZKUVGPV
(KI
%KVCVKQP(TGSWGPE[.CIHTQO+PFWUVTKCNK\GF%QWPVTKGUD['OGTIGPV%QWPVTKGU
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
#UOGPVKQPGFGCTNKGTCNVJQWIJYGJCXGCDTQCFUCORNGRGTKQFQH[GCTUVJG
NCVVGTKUTGFWEGF
VGP[GCTUQPCXGTCIGDGECWUGUGXGTCNQHVJGUGEQWPVTKGUYGTGFG-
NC[GFKPKPKVKCVKPIVJGKTKPXGPVKXGCPFRCVGPVKPICEVKXKV[CPFVJGTGKUPQU[UVGOCVKE
CPFKPETGCUKPICEVKXKV[KPQVJGTU
(QTHWTVJGTCPCN[UKUQH%JKPCŏURJCTOCEGWVKECNKPFWUVT[UGG(GUVGN(GUVGN)#-TGKOG[GT71GNUCPF
/8<GFVYKV\6JG%JGOKECNCPF2JCTOCEGWVKECN+PFWUVT[KP%JKPC0GY;QTM5RTKPIGT
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(KPCNN[ VGEJPQNQIKECNRTQZKOKV[ VGPFU VQYCTFU\GTQ KPCNNECUGU 
QT
6JGTGHQTG
 )KXGPVJCVVJGTGKUPQEQPVKPWQWURCVGPVKPICEVKXKV[VJGTGKUPQEQPVKPWQWU
RCVGPVEKVCVKQP+PUWEJCUKVWCVKQPVJGURGGFTCVGQHURKNNQXGTECPPQVDGFGVGT-
OKPGFCPFGXGPNGUUVJGTCVGQHDCEMYCTFURKNNQXGT
 /QTGVJCPJCNHVJGRCVGPVEKVCVKQPUTGHGTVQVJGKPFWUVTKCNK\GFEQWPVTKGUWPFGT
UVWF[6JKUUWIIGUVUVJCVCPKORQTVCPVUQWTEGQHMPQYNGFIGJCUDGGPCUUKOK-
NCVGFKPQTFGTVQETGCVGPGYMPQYNGFIGDWVVJGURKNNQXGTRTQEGUUKUXGT[NQY
RCTVKEWNCTN[KP.CVKP#OGTKECPEQWPVTKGU
#TIGPVKPC$TC\KNCPF/GZKEQ
Conclusions
6JGPGYMPQYNGFIGIGPGTCVGFD[VJGRJCTOCEGWVKECNKPFWUVT[JCUCJKIJRTQ-
RGPUKV[VQDGKOKVCVGF*GPEGKVURTQVGEVKQPVJTQWIJRCVGPVUKUQHRCTCOQWPVKO-
RQTVCPEG KP QTFGT VQ UVKOWNCVG KPPQXCVKQP +P URKVG QH VJG GPQTOQWU FKHHGTGPEGU
VJCV GZKUV KP UK\G CPF KPPQXCVKXGCEVKXKV[DGVYGGP KPFWUVTKCNK\GFCPFFGXGNQRKPI
EQWPVTKGUUQOGQHVJGNCVVGTJCXGPQVQPN[FGXGNQRGFCNQECNKPFWUVT[DCUGFQPKOK-
VCVKQPDWVJCXGCNUQIGPGTCVGFUQOGPGYOQNGEWNGUQTRJCTOCEGWVKECNRTQEGUUGU
#NVJQWIJ RCVGPVU ITCPV VJG JQNFGT COQPQRQN[ QXGT VJG GZRNQKVCVKQP QH PGY
MPQYNGFIGKVUFKHHWUKQPKUPQVRTGXGPVGFCUNQPICUVJGRCVGPVyUDCUKEKPHQTOCVKQP
KURWDNKUJGF5QOGGOGTIKPIEQWPVTKGUJCXGRTQſVGFHTQOVJKUMPQYNGFIGURKNNQXGT
KPQTFGTVQIGPGTCVGGPFQIGPQWUMPQYNGFIG-QTGC+PFKC%JKPC#TIGPVKPC$TC-
\KNCPF/GZKEQJCXGFGXGNQRGFKPXGPVKXGCEVKXKV[YKVJFKHHGTGPVF[PCOKEUYJKEJ
CTGCUUQEKCVGFVQVJGFGXGNQROGPVQHVJGKTUQEKCN
KPUVKVWVKQPCNCPFVGEJPQNQIKECN
ECRCEKVKGU
JWOCPECRKVCNVTCKPKPIKPXGUVOGPVKP4&VGEJPQNQI[VTCPUHGT
6JGKPXGPVKXGCEVKXKV[QH.CVKP#OGTKECPEQWPVTKGUKPVJGRJCTOCEGWVKECNUGEVQT
TGIKUVGTGFKPRCVGPVUQHVJG75261FCVGUDCEMVQVJGUGURGEKCNN[KP#TIGPVKPCCPF
/GZKEQ*QYGXGTKVJCUPQVITQYPPQTJCUKVDGGPU[UVGOCVKE6JGKORQTVCPEGQH
RJCTOCEGWVKECNCPFDKQVGEJPQNQIKECNKPPQXCVKQPKP$TC\KNKUOQTGTGEGPVCPFKUUVKNN
YGCM1PVJGEQPVTCT[+PFKCCPF-QTGCJCXGCEJKGXGFCPKORQTVCPVNGXGNQHKPPQXC-
VKQPVJCVVTCPUNCVGUKPVQCPKPETGCUKPIPWODGTQHRCVGPVUITCPVGFWPFGTVJG75261
GURGEKCNN[KPVJGU%JKPCJCUUVCTVGFCPKPPQXCVKXGRCVJYC[KPVJGRJCTOCEGWVKECN
UGEVQTCPFJCUCRTQOKUKPIHWVWTG+PCNNVJGUGEQWPVTKGUVJGTGCTGFKHHGTGPEGUKPVJG
PCVWTGQHKPPQXCVKQPKGVJGTGNCVKXGKORQTVCPEGQHVJGCUUKIPGGŏURCVGPV+P-QTGC
ſTOUWPFGTVCMGKPXGPVKXGCEVKXKV[+P+PFKCKPUVKVWVKQPURNC[CPKORQTVCPVTQNGKPVJG
IGPGTCVKQPQHRCVGPVU#PFſPCNN[KP%JKPCVJGTGKUCEQPVTKDWVKQPQHKPFKXKFWCNU
KPUVKVWVKQPUCPFſTOUYKVJCITQYKPIKORQTVCPEGQHVJGNCVVGT
6JGUKZGOGTIKPIEQWPVTKGUJCXGRTQſVGFHTQOVJGFKHHWUKQPQHPGYMPQYNGFIG
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RCVGPVGFD[KPFWUVTKCNK\GFEQWPVTKGU0GXGTVJGNGUUIGQITCRJKERTQZKOKV[JCUPQV
PGEGUUCTKN[HCXQTGFMPQYNGFIGURKNNQXGT#NVJQWIJ/GZKEQKUIGQITCRJKECNN[NQEC-
VGFENQUGVQVJGYQTNFŏUNGCFKPIEQWPVT[KPVJGRJCTOCEGWVKECNUGEVQTKVJCUPQVDG-
PGſVGFHTQORTQDCDNGVGEJPQNQIKECNMPQYNGFIGURKNNQXGT6JKUKUCUUQEKCVGFYKVJ
UECTEGOCPCIGTKCN CPF KPUVKVWVKQPCN RCTVKEKRCVKQP KP KPPQXCVKQP KPENWFKPI4&
#TIGPVKPCCPF$TC\KNJCXGCUKOKNCTRCVVGTPVQ/GZKEQGXGPVJQWIJVGEJPQNQIKECN
KPƀWGPEGJCUDGGPOQTGFKXGTUKſGF +P TGEGPV[GCTU$TC\KN JCUJCFC VGPFGPE[
VQYCTFUKPETGCUKPIVJGRTQDCDKNKV[VQEKVG#OGTKECPRCVGPVUCUKPPQXCVKQPCEVKXKV[
ITQYU1PVJGQVJGTJCPFDQVJ%JKPCCPF+PFKCKPURKVGQHVJGFKUVCPEGJCXGDWKNV
VGEJPQNQIKECN ECRCEKVKGU VJCVJCXGCNNQYGF VJGO VQRTQſV HTQOPGYMPQYNGFIG
KPETGCUKPIN[VGPFKPIVQYCTFUYJCVECPDGEQPUKFGTGFVQDGKPVJGXCPIWCTF
Appendix
(KIWTGU
(KI
6GEJPQNQI[2TQZKOKV[QH#UKCPCPF.CVKP#OGTKECP'OGTIKPI%QWPVTKGUVQ+PFWUVTKCNK\CF%QWPVTKGU
KPVJG2JCTOCEGWVKECN+PFWUVT[
5QWTEG#WVJQTUŏGNCDQTCVKQPHTQO75261ENCUUKſECVKQPCPFQT
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Table
6GEJPQNQIKECNRTQZKOKV[QHGOGTIKPIEQWPVTKGUVQKPFWUVTKCNK\GFEQWPVTKGUKPRJCTOCEGW-
VKECNKPFWUVT[KPVJGMPQYNGFIGFKHHWUKQPOQFGNHTCOGYQTMDCUGFQPRCVGPVEKVCVKQPU
9JGPKUVJGRTQZKOKV[KUPWN
9JGPKUIGVUHCTCYC[HTQOVJGPKVUVCTVUEGTVCKPFGITGGQHRTQZKOKV[
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